The purpose of POCs is to provide a series of tools to organize and to permit a variety of comparative studies on the vast amount of data present in complete genome sequences. POCs is a Java based user-interface that connects to a Linux (RedHat V7.2) server and accesses a large mySQL database (about 1 megabyte per poxvirus genome). The POCs database stores: (1) the complete corrected data set provided in the GenBank file, for complete poxvirus genomes; and (2) annotations, ORFs, MW, PI, nucleotide and amino acid (aa) frequencies, codon use, BLASTP scores, and orthologous cluster membership data, for each gene. Compared to its predecessor, the Viral Genome DataBase (Hiscock and Upton, 2000) , this * To whom correspondence should be addressed. database uses normalized tables, can handle spliced genes and bacterial genomes, includes administrator-added annotations and the interface integrates a variety of other programs to simplify and speed up data analysis.
The client program provides the user with two routes into the database. The 'Sequence Query' panel allows for defining a variety of constraints on the data including gene/ORF name, virus name, DNA/Protein sequence, MW, pI, DNA and aa composition to retrieve genes from the database. Second, the 'Gene Family Analyzer' panel provides an interface to find genes by family membership, virus ORF annotations, or BLASTP Evalues. The results of a query, a list of genes or families, are displayed in a customizable table. The complete table (up to 122 columns) can be sorted by using any column as a constraint and the 'result table' columns can be ordered, enabled/disabled by the user; each user can store a personalized set of table layouts. Once one or more genes have been selected, the user can perform a variety of interactive analyses using the integrated applications: BLASTP, BLASTX, TBLASTN (Altschul et al., 1997) ; BLASTZ, Laj, Lat (Schwartz et al., 2000) ; Jalview (Clamp et al., 1999) ; Dotlet (Junier and Pagni, 2000) ; NAP (Huang and Zhang, 1996) . All of these analyses are performed by the POCs server with the exception of Jalview, which can use ClustalW either on the client machine or at the Jalview home site via a remote connection. POCs feeds all required data to the applications listed above, runs the application and provides the output in a separate window. The graphical user interface is intuitive and easy to use, and has been designed for molecular biologists rather than computer scientists. This interface makes it simple for the researcher to make a variety of otherwise complex SQL database queries (Table 1) very rapidly.
The administrative client program offers the same functionality as the client program plus functions to allow for the management of the database. These functions include: add a genome and all its genes into the database from a given GenBank file; delete or modify genomes and/or genes; assign genes to gene families based on user assigned BLASTP E-values; edit, delete or modify user notes. The server program is the database connector for the client programs. Any request to retrieve data from the database by the client programs is sent to the server, which then executes the request and sends the answer to the client via TCP. This makes it possible to offer access to a mySQL database and to provide UNIX only applications (like BLASTZ or NAP) to a client program running on Macintosh (OS X) or Windows computers; the only system requirement for the POCs client program is Java Runtime Environment 1.3.1 or higher. The client program is simply downloaded as a jar file and started as an application. If the local system supports Java Web Start, the client program can be run via Java Web Start from the web via the POCs home page without manually downloading the software. In each case the client connects (by default) to the poxvirus database at the University of Victoria. This database currently contains 21 complete poxvirus genomes with 4194 ORFs. These 4194 predicted genes have been grouped into 337 families and named by function (if known). 52 families contain seventeen genes, one from each of the 21 genomes indicating that these genes are most likely absolutely essential for poxvirus function. Currently, 15 families contain more than 21 genes because of the presence of paralogs or gene fragments. One of the key functions of POCs is to permit the continual analysis of genome data and provide a simple process to update the database as new relationships between proteins are determined or predicted ORFs are confirmed as functional genes or discovered to be inactive gene fragments. To this aim, future versions of the database will have data elements that allow us to mark gene fragments as distinct from complete genes within a family; we do not wish to delete the fragmented genes from the database because they are important for comparative studies.
For researchers wishing to create their own database, a local 'POCs server' and an empty 'POCs database' can be installed on a Linux machine via a shell script. The administration client permits the addition of several types of genomes to this database; we have tested the import of bacterial, herpesvirus and baculovirus genomes successfully.
